Kinetics of slow, tight-binding inhibitors of angiotensin converting enzyme.
Five phosphorus-containing inhibitors of angiotensin converting enzyme were found to exhibit slow, tight-binding kinetics by using furanacryloyl-L-phenylalanylglycylglycine as substrate at pH 7.50 and T = 25 degrees C. Two of the inhibitors, (O-ethylphospho)-Ala-Pro (2) and (O-isopropylphospho)-Ala-Pro (3), are found to follow at minimum a two-step mechanism of binding (mechanism B) to the enzyme. This mechanism consists of an initial fast formation of a weaker enzyme-inhibitor complex (Ki = 130 nM for 2 and 180 nM for 3) followed by a slow reversible isomerization to a tighter complex with measurable forward (K3) and reverse (k4) rate constants (k3 = 4.5 X 10(-2) s-1 for 2 and 5.4 X 10(-2) s-1 for 3; k4 = 9.2 X 10(-3) s-1 for 2 and 3.5 X 10(-3) s-1 for 3). For the remaining three inhibitors, phospho-Ala-Pro (1), (O-benzyl-phospho)-Ala-Pro (4), and (P-phenethylphosphono)-Ala-Pro (5), a one-step binding mechanism (mechanism A) is observed under the conditions of the experiment. The second-order rate constants k1 (M-1 s-1) for the binding of these inhibitors to converting enzyme are found to have values more than 3 orders of magnitude lower than the diffusion-controlled limit for a bimolecular reaction involving the enzyme, viz., 3.9 X 10(5) for 1, 2.2 X 10(5) for 4, and 4.8 X 10(5) for 5.(ABSTRACT TRUNCATED AT 250 WORDS)